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Dm  Talspak  UwMy  Tbit  is  a  derloa  which  converts  instre- 
aeatation  aoasurnssat  signals  is  to  0-5  VDC  inputs  to  voltage 
oen  trolled  oscillators. 

CMOTlYKi 


Dm  tost  objective  is  to  do  to  rat  no  the  ability  of  the  signal 
conditioning  portion  of  ths  Telepok  Asoenbly  to  oenply  with  tbs 
rsqntna— its,  of  toot  procedure  5 51636. 

Additional  testing  was  oondntted  to  solve  oaimiator  shook  aoaat 
problsns  idxioh  areas  daring  vibration  toots* 

QQBCLOSIOMBi 


Iho  signal  conditioning  portion  of  Talspak  Assembly  Quit  55-13503- 
500*  3/B  1  passed  flight  proofing  toots  with  sororal  aajor  eon- 
ooptioas.  Differential  amplifier  55-01120-1  failed  while  ths 
package  was  being  subjected  to  radiant  heating  and  had  to  ho  ro- 
ploood.  Bobber  0  rings  asod  on  the  abode  aoonta  failed  fbur  lines 
during  80  aiSBaeoidal  vibration  toots*  An  BO  sweep  along  the  X  odds 
of  Msresuy  opeolnen  27-12290-1*  t/t  1  dsaoged  its  0  rings  (son 
Figaros  1  and  2).  0  rings  ware  replaced  with  rubber  inaerte  to 
solve  the  vibration  prohlon*  Die  test  opeolnen  failed  to  oenply 
with  applicable  sections  of  radio  lntorforenoo  speolfloatlon 
MXL-X-26600* 

Minor  problems  lnolndod  failure  of  several  nodule  outjpat  veltagos 
to  moot  design  opooifioatlena  end  on  800  opo  noise  voltogo  on  the 
28  TOO  bns*  Several  output  signals  drifted  as  testing  profrooood* 
Sons  nodules  wore  affected  bgr  severe  enviroanente* 


Zt  la  rooannendsd  that  rubber  inserts,  properly  osnontod  to  the 
oannlator  per  vendor  ins  tree  tione  bo  uood  in  place  of  the  0  rings 
until  more  information  oen  bo  obtained  ooooeming  the  prohlon* 
Stops  should  ho  taken  to  eliminate  the  800  ops  noise  problem. 


Oontaor  specimen  $5-33503-500*  V*  1  was  asod  for  toots  sailed 
cat  in  the  preeodare*  tddltlMMl  vibration  testa  ware  psrfernsd 
with  Mwoary  spoelaso  27-12290-1  V>  1* 
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Dost  Precede; re  55B  636,  used  in  this  tost,  is  included  in 
Appendix  A* 


Initial  Satisfactory  Ferfaruanoe  Taatt  Several  transducer 
pawar  supply  outputs  did  not  eoaply  with  toa  spaoif iaations . 

The  demodulator  output  voltage  was  about  230  a nr  lav  far  aaeh 
input*  Ibis  night  bars  baan  dua  to  a  loading  dawn  of  the 
2«5  TOC  bias  voltage.  toe  crystal  raotifiar  perforaad  satis- 
faetorily*  Maxi—  tost  input  to  tha  DC  saotion  was  30.25  TOC 
as  any  larger  valtaga  sight  have  damaged  other  nodules  ooaaaotod 
to  toa  28  TOC  bus.  The  oeaautator  pawar  supply  apparently  was 
feeding  an  800  qrels  signal  onto  tha  28  TOO  bua. 

As  a  result,  asst  other  nodules  had  a  100-200  uv  noise  ecupauant 
an  toa  output  signal.  Ihe  other  nodules  performed  satisfactorily. 
These  results  ware  brought  to  the  attention  of  toa  daaign  group 
and  tasting  was  continued. 

Acceleration!  The  spaolnau  was  subjected  to  30.0  0  aooalaration 
far  at  leaat  30  aooonda  in  oaob  direoticu  along  aaoh  axis  and  paaaad 
tha so  testa  satisfactorily. 


Altitude!  An  attonpt  to  raaoh  an  altitude  of  HT?  ■  of  |g,  did 
net  pro  seed  beyond  2.0  X10  ■*  au  of  Bg  duo  to  leakage  prablaua. 
Tha  spaalnan  operated  satisfactorily  throughout  the  tost. 


Ft. 


Thupsraturs  iaaidity!  Tha  apaaluea  was  subjected  to  radiant 
heating  as  called  out  in  Paragraph  5*5-e  of  toa  preeadura. 


Msxlani  noo-operetlng  teoperature  was  found  to  be  133*7.  A 
visual  iaapeaticu  af  ton  wait  ravaalnd  that  aarnrsl  apeay  beards 
In  toa  paokags  usra  storting  to  warp  and  that  one  had  a  slight 
crack.  A  proof  cycle  shewed  that  differential  amplifier,  g/S  113 
had  ao  output  voltage.  This  amplifier  was  re  pissed  with  S/t  112 
sad  tasting  was  continued.  A  proof  cynic  after  preeadura  Barograph 
5*5-6  (-30*7)  shewed  tost  AC  section  outputs  of  the  crystal  rectifier 
wart  0.5-0 .6  TOC  too  high*  function  tons  generator  outputs  7,  8,  9 
and  10  wars  20  ops  too  high. 


IEMRT.  55B6*-1 
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asi  jaamai  (continued) 

9m  specimen  vu  returned  to  80*7,  At  this  temperature  all 
function  tone  generator  outputs  vara  normal,  Crystal  rectifier 
outputs  vara  a  till  0.VO.6  VDC  high  aid  ranaiaed  high  daring 
gabaaquant  teats.  A  proof  cycle  at  110*7  and  95$  relative 
tumidity  ravaalad  that  seven!  counts  tor  iapwnt«  had  baoo— 
noisy.  implifier  gala*  of  Oh  7  and  8  vara  lev  and  remained  lev 
daring  the  following  testa.  9m  calibrator  nodule  would  net 
operate  at  this  tine,  but  worked  satisfactorily  during  the  proof 
cycle  of  Section  }.H  (40°7  and  95$  nlative  hunldlty).  Several 
tranaduoer  power  supply  voltages  were  not  within  Unite  at  thin 
point. 

A  proof  cycle  after  temperature  ahook  teats  revealed  that  the 
negative  gates  of  all  ocenutated  ohanuala  were  at  -1.0  TOC  lnataad 
of  -4.25  TOC.  A  visual  inspection  of  the  spec  ins  n  oeppoaants  after 
the  eerlee  of  teats  revealed  that  epoqr  beards  ware  warping  mere 
and  ezpeeed  natal  was  hogl  nnlag  to  rust.  9mss  results  were  hreu^tt 
to  the  attention  of  the  design  group  before  testing  was  ooa tinned. 

Tlhrationi  9m  speeianc  was  subjected  te  8  Q’e  eliweedgel  vibration 
along  eaeh  ante.  The  f  axis  weep  was  oonpleted  satisfactorily. 

(Sea  figure  3  far  the  anus  designations},  the  I  axis  sweep 
progressed  te  97  epe  at  which  point  the  shook  mount  0  rings  were 
worn  very  badly.  Tiny  were  replaced  end  a  second  sweep  begem  at 
50  ope.  9m  0  rings  started  to  wear  badly  at  68  epe  but  held 
until  the  sweep  was  oonpleted.  At  the  start  of  this  weep  the 
differential  amplifier  (5/8  122)  output  of  Ch  8  foil  off,  but 
returned  during  the  sweep.  9m  flwedulator  output  amplitude 
fluctuated  during  this  sweep. 
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9m  0  rings  were  replaced  and  an  Z  aria  sweep  pregreesed  te 
28  ope.  At  that  point  the  0  rings  ware  vary  badly  worn  and  re¬ 
placed.  9m  next  sweep  was  begun  at  100  spa  and  progressed  te 
2000  ope  without  incident.  Then  a  sweep  was  started  toward  aero 
from  100  opt  and  proses ded  te  68  ope.  At  68  epe  the  paekage  was 
reoeiving  72  Q's  and  the  0  rings  were  In  vary  bad  condition.  Sc 
farther  vibration  was  done  using  this  specimen.  The  shook  mount 
seats,  Astronautics  nsohlnsd,  wars  worn  and  may  have  contributed 
to  rapid  deterioration  of  the  0  rings.  At  this  point  the  signal 
conditioning  portion  of  the  apaoinea  was  working  satisfactorily. 
A  loose  screw  on  the  ICO  module  voltage  regulator  wee  meted  apse 
visual  inspection  of  the  ppoolnea. 
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aBUMMU  (o«tiBMd) 

lb  obtain  aero  date  •ad'  datemins  If  teat  spselaaa  aback 
■oust  aaata  night  have  bm  improperly  neohined,  a  Project 
Mercury  Spsoiaaa  (17-22290-1,  2/1-1 )  was  subjected  to  as 
X  axis  sweep.  Ihla  apaalaaa  had  as  U.  aoetion  inatellad 
whereas  tha  original  teat  apaalaaa  eentaiasd  a  &mmf  aaaa 
aad  alaotrioal  load*  Bm  Mercury  apaalaaa  vu  aaahlnad  entirely 
Igr  tha  raadar  aad  had  aaaaaaafttlly  paaaad  vendor  vibration 
teste.  Bm  X  axia  sweep  waa  aasplatad  ta  2000  apa  although  tea 
0  rings  vara  badly  want  at  100  apa  (aea  Figures  1  aad  2).  At 
66  opa  tea  apaalaaa  axpariaaaad  a  aariwa  G  level  -160.  BMae 
raaulta  vara  brought  to  tha  attantioa  of  tha  daalgn  group  and 
tea  vender.  Bm  raador  lad  looted  lapropar  0  rings,  sada  of  teo 
aoft  a  rubber  had  baas  usad.  A  Taador  supplied,  rubber  iaaart 
mi  glugd  to  tea  apaalaaa  aad  used  in  place  af  0  riaga  at  aaah 
■(ranting  hole.  Bm  apaalaaa  mi  than  subjected  ta  a  0-2000  apa 
Tlbratios  sweep  along  aaah  axia.  Bate  shook  aouste  aad  rubber 
inaarta  vara  lnteot  after  tha  thraa  aweepe.  The  rubber  Isaerta 
vara  only  slightly  wont.  Mounting  plate  G  levels  vara  Monitored 
at  the  four  shook  aouat  locations,  tea  shaker  Input  was  oon trolled 
to  keep  tea  Q  level  af  all  four  leoatloae  at  net  More  teas  8Q'a. 
teen  using  0  rings,  seat  af  tea  daunga  eoourred  during  X  aad  X 
axis  swsopo  around  70  apa.  Sunaga  teen  using  inserts  oocnried 
ualnly  during  X  axis  vibration  at  abest  174  apa.  figure  J  ah ana 
tea  setup  far  tha  2  axis  awaap  using  rubber  inaarta. 

Badie  ZStarfarasaei  Bm  apaalaaa  was  subjected  ta  and  failed  ta 
paaa  tea  MII/-L-26600  roqulraaasta  far  conducted  interfejruttk, 
radiated  finSinPitiuMa  and  audio  auaooptihility.  testa  ware  om> 
dueled  by  Dapartsant  aad  ooaplete  results  published  is  test 
Ha  port  AB61-0377.  ~ 

Ufa  Taatt  With  all  paver,  aigsala  aad  lands  applied,  tea  apaalaaa 
was  operated  In  vyalae  of  5  bourn  "on  tins”  and  1  hour  "off  tins" 
mill  500  hours  af  "os  tins"  had  boas  aoaMunlated.  Bm  spcelMS 
parfenaad  aatlafhotorlly  during  tea  500  hours  with  oaa  exception. 

At  440  hours  tea  transdanar  pawar  supply  8.6  IK  (adjuatabla) 
output  foil  off  to  ZJL  volts  and  varied  tram  2-5  waits  during  the 
mnnlnder  af  tha  teat.  Ba  further  ohaagoa  wars  noted  in  signals 
teat  had  shifted  daring  previous  testa. 

KgSi  Bm  data  fraa  vhioh  this  report  was  praparud  la  raoordad  in 

Astronaut  las  Whgl  soaring  teat  lebereterlea  tetehook  Btebor  7611. 
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Referanoe  Paragraph  5.2.2 
Transducer  Power  Supply  Teet 


Date  JL/JuSlL _ 

Teat  Eng. J2JLT& 2£2£ 
Witness  A6LtZ*k 

U3AF  W lines o  a 

Start  Tima  <J 

Bid  Tina  _  9  9  9.0 


Input  Voltage 

(Volts  :<:) 


Limits  o'i.ta  K) 


Output  Noise 
Laval  (Voljtu  AC) 

Meter  Reaaiug 


Output  Voltaga 
Limits  (Volts  DC) 

Metar  Reading 


!  Output  Bo iso 
j  Laval  (Volte  AC ) 

i 

i  Meter  Reading 


-  -j 

24.75 

1 -  "  ”  " 

27.50 

-5.94  to  -6.06 

-5T£3  9 

I 

—5*94  to  -6.06 

-6T.94^ 

0.04  Max 


-1.21  to  -1.27 

-  /.  229 


0.04  Max 


O  <v*w 


0,04  Max 
O.o2-  4 


1.21  to  -1.27 


0.04  Max 


-5.94  to  -6.06 

-r,gs>7 


0.04  Max 


-1.21  to  -1.27 


0.04  Max 


Output  Voltage 
Limits  (Volta  DC) 

2.494  -  2. 506 

j 

Mater  Reading 

a.rss 

Output  Noise 

Laval  (Volts  AC) 

0.02  Max 

0.02.  *6 

Mater  Reading 

Output  Voltage 
Limits  (Volts  DC) 

_ /  OO  mw  0^ 

4.999  -  5.00 

Meter  Reading 

.94  -  2.506 

1  2.494 

8  S33 

!  2. 

Output  Role# 
Level  (Volte  AC) 

Meter  Reeding 


0.02  Max 


0. 02  Max 


- l&Q.Vc 

4.999  -  5.001 
•  5To7? 


0.02  Max 
O.02S  <4 


0.02  Max 


0 , 0  3 


FORM  NO.AISM 


/PA  /cr+zdZJ 


! 
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5.2  I.S.P.T.  (Continued) 

Refer ana#  Paragraph  5.2.2 

Transducer  Power  Supply 

Teat  (Continued) 

Output  Voltage 
Units  (Volts  DC) 

Meter  Reading 


Output  Noise 
Level  (Volts  AC) 

Meter  Reading 


Output  Voltage 
Units  (Volts  DC) 

Meter  °l(eaAlj^ 


Output  Noise 
Level  (Veits  AC) 

Meter  Reading 


0.0$  Max 


5.0  -  5.2 

r.  We 


0.05  Max 


5.0  -  5.2 

r.is* 


0.05  Max 


5.1  -  50 


0.05  Max 


Output  Voltage  7  n.  „  ,, 
Unite  (Volta  DC)  7,75  ”  8,25 


Meter  Reading 


Output  Roles 
Level  (Volta  AC) 

Meter  Reading 


Output  Voltage 
Unite  (Volts  DC) 

Meier7  Seeding 


Output  Hoiee 
Level  (Volte  AC) 

Meter  Reeding 


SM8S 


8.6  -  9.0 

&<oZ 


0.05  Max 
2 oa  ft>vsr 


7.75  -  8.25 

8.H98 


8.6  -  9.0 


0.05  Max 

2oo  AVW 


7.75  -  8.25 

&.5-IT 


0.05  Hex 

0.02,+ 


0.05  Max 
200  /»«>»“ 


Input  Voittf* 


tat  put  Voltaga 
LUdta  (Volt* 


Saetlon  A 
(Volta  DC) 

±150  ■* 

/.sr-t,  $ 

♦30.0  — 

3a725'~~_  V3  -  SS- 


♦20.0 

♦25.0 


+35t«-  *t«5  - 
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Reference  Paragraph  5.2.3 


REPORT  “1 

PA6E  • 

_  .11  Wl  .1961 


Crystal  Rectifier  Taat 


Input  Voltage  Output  Voltage  Meter 
Limits  (Volte  DC j  Limits  (Volte  DQ)  Reading 


Output  Noise  Meter 

Level  (Volta  AC)  Reading 


Section  C 
(Volte  AC) 

105.0 

;  +250  BY 

110.0 

/-/.r 

120.0 


125.0 


Section  D 
(Volte  AC) 


105.0 


110.0 


115.0 


120.0 


.  125.0 


(3  r r-W 


/.2o 


3.  S’” 


4.75  -  5.25 


0.04  Max 


0.04  Max 


+250  by 


/-  /.C 


2.25-- 2.'!%'  Z-5C 


3.5 -V*  3.7  0 


4.75  -  5.25  5T03 


C.o3 


0.04 

Max 

0.04 

Max 

0.04 

*ax 

3 

e 

o 

Max 

0.04 

i 

Max 

Co  3 


loacnu>r .  £*  PjdL  'Y.  .  A/r-eafi- 
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MM  _ 


Aapliflar  No  1 

Aaplifiar  No  1 

Saction  A 

Saction  B 

49  -  51 

49  -  51 

6*0 

r© 

0.05  Max 

0.05  Max 

0.02.  * 

0,o2 

Gain  Llaita 
Gain 


Output  Noiaa 

Laval  (Volta  AC)  0.05  Max 

Katar  Raadlng  0  02.  * 


#  AJU*  / 


49  -  51 

r© 


0.05  Max 

0.02  *. 


Rafaranoa  Paragraph  5*2.6 

Satiafactorjr  ehack 
Unaatiafactory  axplain  _ 

UoU:  S  a>sa.  . 


Taaparatura  Bridga  Taat 


fOfiM  NO  A-702-1 


8WMIT  .  55Bt»36 
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l 

5.2  I.S.P.T.  I'J.  ntinued ) 

deference  ^ara^ruph  5,2.7  Circuit  Board  Ass;..  Test 

! 

Blip  Section  j 

Satisfactory  check _ _ 

Unsatisfactory  explain  i 

- I 

I 

I 

I 


1 

j 

i 


Divider  jfcctlon 

output  Voltage  Limits  _  -1,0  volts  DC-Minimum 


i 

I 


Mater  hsaclny 


\ 


-  -  r  •  r_s  J 
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5*2  I.3.P.T.  (Continued) 

Stf«mo«  Paragraph  5.2.8  Function  Tone  Generator  Teat 


Channel 


Input  Voltage 
(Volta  DC) 


Output  Frequency 
Llalta  (opa) 


Meter  Reading 


Mater  Reading 


Interference 
caused  by 
other  channels 


1 

2 

27.5 

27.5 

28  -  38 

69-79 

!  ! 

*3 

74, 

0.071 

to 

0.087 

0.071 

to 

0.087 

<3.07/ 

0.115 

to 

0.141 


/^8  2oo 


0.154 

to 

0.188 


0.198 

to 

0.242 


o  .!1C  0.22.0 
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Reference  Paragraph  5.2.8 


me -14 _ 

11  July  1961 


Function  Tone  Generetor  Teet 


Channel 


Input  Voltage 
(Volte  DC) 


27.50  27.50  27.50  27.50  27.50 


0U~:r  213  -  243  I  274  -  2B 4  315  -  325  356  -  366  397  -  407 


Meter  Reeding 

2H€ 

zao 

322- 

l(oH 

Vo<3 

Output  Voltage^  ' 
Unite  (Volte  ffyS 

0.245 

to 

0.299 

|  0.289 
to 

j  0.353 

0.322 

to 

0.392 

0.369 

to 

0.451 

0.4JD7 

0.497 

Meter  Reeding 

o.zts 

3.3/.T 

. 

.  . 

3.3<r3 

0.^2 

. 

Interference 
oeueed  by 

other  ohannele 

Ms  P 

Noise 

■0><  F 

1 

fP^&aN t4 

PecQLS^S 
l/zvck  >L>M 

Cfk-6  f 
orJ-tb*  < 

INC 

OtNCres  c 
*<S±P</6  ai 

1£»iLoS.  . 

1 

>e 

E 

•  m  m  ■  m  -  ■  ■  -  %-m  %  —  «  -  *  V  •  ^  .  %  %  * . T  '  * 
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5.2  I.3.P.T.  (Continued) 

Reference  Paragraph  5*2.9  Canutftor  Powar  Supply  Teat 

Input  Voltage  -  +27.5  Volta  DC 

Output  Voltage  Liaita  -  98-126.5  Volte  AC 

Matar  Reading  J/£  \jTgr>l£_  Comfn.  Oisf 
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Rafaranoa  Paragraph  5.2.10 


Power  Changeover  and  Coonutator 
Cosaaand  Relay  Teat 


Power  Changeover  Relay 


Satisfactory  cheek 
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MEMO  FOR  THE  RECORD 


The  fallowing  information  shall  be  added  to  procedure  55B636. 
Add  to  3.2  Operating  Requirements  and  Tolerances  1 

Saamisi  value  j 

Sab-Carrier  Oscillators  (Used  on  Mercury  Quits  only) 


Ch  11 

Input  Voltage 
Output  Frequency 

Ch  A 

Input  Voltage 
Output  Frequency 


Input  Voltage 
Output  Voltage 


0-5*0  volts  DC 
6799-7901  ape 


-.6  -  -K2.4  Volts  DC 
18,700  -  25,300  cps 

(Used  on  Mercury  Units  only) 

'  28  Volts  DC 
0-5  Volts  DC  Square 
Wave  at  a  1  cps 
repetition  rate  of 
15-35  seconds  duration 


4.1V 

i  63  cpe 


+  379  cpe 


±  3V 
+  .2  V 


Add  to  5.2  Initial  Satisfactory  Performance  Testt 

5.2.12  aft-fiflfrtsr.  fiigm&tea 

Monitor  output  frequencies  of  each  oscillator  as  the  input  voltage 
la  varied  in  five  steps  over  the  full  range. 

ftt-fiLtoh*  ca^ra tqr 

Monitor  output  waveshape  with  a  28  volt  DC  infpt  signal. 

Add  5.7  Radio  Interference  Testt 

Radio  Interference  and  Susceptibility  Tests  shall  be  contacted  to 
determine  compliance  with  applicable  portions  of  MII/-I-26600.  The  Radio 
Interference  Lab,  Department  531-7  shall  determine  tests  to  be  performed, 
designate  test  pCUnts  to  be  used  sad  report  test  results  to  tbe  Design  Group. 


(Continued) 


Add  5.8  Life  Test-* 


The  unit  shall  be  operated  under  normal  laboratory  conditions 
to  obtain  500  hours  of  operation.  Four  on-off  cycles  shall  be 
completed  each  day.  Each  cycle  shall  consist  of  5  hours  "on 
tine"  and  1  hour  "off  tins".  The  unit  shall  be  operated  through 
one  proof  cycle  each  day.  Operating  tine  during  any  other  portion 
of  the  flight  proofing  test  nay  be  applied  to  the  life  test 
requirement.  Any  repair,  adjustment,  or  maintenance  of  the  unit 
during  this  test,  unless  specifically  approved  by  the  Design 
Group,  shall  cause  the  unit  to  be  re-tested  until  500  hours  of 
maintenance  free  operation  have  been  achieved. 


Prepared 


'TttAA&Z. 


Checked  by 


Approved  by 


-/.a  H.  S.  Shaw  Approved  hv  -r- x 

Asst.  Test  Lab  Group  Ehgr.  F.  T.  Slnnott 


Checked  by. 


Design  Group  Etagr. 


A.  R.  Mollonkopf 
Qualification  Coordinator 
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The  following  information  shall  be  added  to  Frooedure  5SB636. 
Replaoe  2.6  Sequence  of  Teats  with  the  following l 

The  sequence  of  tests  shall  be  as  called  out  in  the  body  of  this 
report.  This  sequence  may  be  varied  due  to  time  limitations, 
equipment  availability  or  design  considerations. 


Prepared  by_ 


R.  H.  Troesi 


Approved  b  ja 


'R.  8.  Oiepbell 
Chief 'of /Test  i 


Cheol^by^.,,  ,  ^21: 

B.  bTIBsv  Approved  br 

Asst.  Test  Lab. Group  Engr.  P.  T.  Sisnett 

J  A  // //  //  Design  Qroup  1 

Cheohed  by  C.  « 

Qualification  Coordinator 
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The  purpose  of  this  report  is  to  describe  the  test  equip¬ 
ment  and  test  procedure  to  be  used  in  flight  proofing  of 
the  Talepak  Aessnbly  Unit,  Misaileborne,  55-13503. 

BgmKMCESi 

a)  55-13503  Top  Assembly  -  Telepak  Assembly. 

b)  55-13202  Schematic  -  Telepak  Assembly. 

d)  55-01125  Cosnutator  Assembly  -  Telepak  Assembly, 
d)  55-13540-1  Transducer  Power  Supply  -  Telepak  Assembly, 
a)  55-13537-1  Crystal  Rectifier  -  Telepak  Assembly. 

f)  55-13535-1  Commutator  Power  Supply  -  Telepak  Assembly. 

g)  55-13533-1  Limiter  Filter  -  Telepak  Assembly. 

h)  55-13590  Demodulator  Assembly  -  Talepak  Assembly. 

I)  55-01104  Function  Tone  Generator  -  Telepak  Assembly. 

J)  55-13557  Temperature  Circuit  Board  -  Talepak  Assembly. 

A)  55-13556  Limiter,  Blip  end  Isolation  Circuit  Board  - 
Talepak  Aesmebly. 


The  environmental  tests  prescribed  in  this  procedure 
written  to  conform  to  Convalr  Report  No.  55-00200. 


Mlsslleborne  Telepak  Aeeembly  Unit  55-13503  shell  be 
referred  to  in  the  body  of  this  report  as  the  "Test 
Specimen". 


FWMjNq  *  702-1  _  _ _  ■. 
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(Cant'd) 


Ho  adjustment®,  repairs,  or  maintenance  shall  be  allowed 
during  test  runs  except  those  not  due  to  faults  in  design, 
materials,  workmanship,  or  the  test  conditions  imposed . 

If  the  unit  does  not  perform  satisfactorily  during  testing, 
the  condition  shall  be  noted  and  brought  to  the  attention 
of  the  design  group.  Only  at  the  discretion  of  the  design 
group  will  testing  be  continued. 


Test  Data: 


All  data  shall  be  reoorded  on  data  sheets  such  as  those  in 
Appendix  A.  All  original  data  sheets  shall  be  maintained 
in  the  3yst«n  Teat  Lab  files  for  a  period  of  at  least  six 
months .  Copies  of  the  original  data  sheets  shell  be  Included 
in  the  final  report  describing  the  flight  proofing  teats a 


Witnessing i 


All  tests  covered  by  this  procedure  shall  be  witnessed  by 
a  Convalr  inspector,  and  the  data  sheets  signed  off  in  the 
’appropriate  spaoea  provided. 


Unless  otherwise  specified,  all  teste  called  out  in  this 
procedure  shell  be  performed  at  an  atmospheric  pressure 
between  28  and  32  lnebas  of  mercury,  a  temperature  of 
between  +60°F  and  +95 °F,  and  a  relative  htaaidity  of  not 
more  then  90%.  Where  tests  are  performed  with  atmospheric 
conditions  substantially  different  from  the  specified 
values,  proper  allowance  for  changes  in  instrument  readings 
shell  be  made  to  compensate  for  the  deviation  from  the 
specified  conditions. 
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of  this  report. 


as  called  out  in  the  body 
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The  maximum  allowable  tolerance*  on  teat  condition*  during 
environa*nt«l  testing  shall  be  as  follows  1 

a)  Tmaperaturs  -  plus  or  minus  4°F 

b)  Barometric  Pressure  -  plus  or  minue  5  percent 

j  c)  Relative  Ho»idity  -  plus  or  minus  10  percent 

d)  Vibration  Amplitude  *  plus  or  minus  10  percent 
*)  Vibration  Frequency  -  plus  or  minus  2  percent 

I  .  f)  Shock  -  plus  or  minus  10  percent 

g)  Acceleration  -  plus  or  minus  10  percent 

1 

j  2.8  Measurement*! 

I 

I 

I  All  measurements  shall  be  mad*  with  inetrusenta  whose 

accuracies  have  been  certified  by  the  Astronautics  Standards 
Laboratory,  and  which  bear  a  current  calibration  decal. 

2.9  StabUlMUan* 

T scape  re  ture  stabilisation  baa  beam  reached  when  the  tempera¬ 
ture  of  the  largest  centrally  located  mass  of  the  unit  does 
not  vary  more  than  5°?  from  the  temperature  ambient  to  the 
unit. 

3.o  HtfT  SPKBffll* 

3.1  BUMteHM.  Bf  ItlLSMBiMft* 

i 

The  Telepak  Assembly  Unit  is  e  device  which  is  capable  of 

1  converting  instrumentation  measureaent  signals  into  suit- 

{  able  inputs  for  a  telemeter  transmitter,  and  then  transmit 

|  these  signals.  This  is  accomplished  through  the  us*  of 

appropriate  electronic  sub*«ssmBhlles  which  perform  the 
following  functional 

j  , 

e)  DC  voltage  signal  conversion  and  measurement. 
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Description  nf  T«t  (Cont'd) 

b)  Alternating  currant  amplitude,  and  phase  measurwent. 

c)  Transducer  and  measurement  circuitry  excitation. 

d)  Temperature  measures ent 

a)  Filter,  limit  and  multiplex  frequency  measurements. 

f)  Low  level  voltage  amplification. 

g)  Monitor  ten  "on-off"  functions  for  single  channel 
telemetry. 


zmtsm 


NOMINAL 

■  YdMBL 


TOLLRANCI 


Input  Voltage 
Output  Voltage 


Output  Voltage 


Output  Voltage 


Output  Voltage 


Output  Voltage 


Output  Voltage 


Output  Voltage 


Output  Voltage 


♦27.5  Volts  DC 

-1.24  Volts  DC, 

st  1  ma 

-6.0  Volts  DC, 
at  5  »a 

♦2.5  Volts  DC, 
st  0.05  ma 

♦5.0  Volta  DC, 
at  0.05  ma 

♦5.1  Volta  DC, 
at  100  ma 

♦5.2  Volts  X, 

at  50  ma 

4o5v  to  806r  DC 

at  50  ma 

♦8.8  Volts  X, 
st  300  ma 


♦0.03  V. 


♦0.006  V. 


+0.02* 


±0.1  V. 


*0.1  v. 


±0.25  V 


0.2  V 


{•  rrr: 
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Operating  TMerancaiii  (Coat'd) 

NOMDUL 

PARAMETER  VALUI  TPLERAMCJS 

Gamuts  tor  Tower  Supply 


Input  Voltage 

+27.5  Volta  X 

+10% 

Output  Voltage 

115  Volta  AC 

+15* 

Output  Frequency 

40c  CPS 

±5% 

Output  Load 

0.6  P.F . 

Cqmufritan 

Input  Voltage 

11$  Volta  AC,  400  CPS 

+1  5* 

Section  A 

Input  Voltage 

+20  to  +35  Volta  X 

+  1% 

Output  Voltage 

+150  bv  to  +5  Volts  X 

±  3% 

Seotion  B 

Input  Voltage 

105  to  125  Volte  AC, 

400  CPS  -  Phase  A 

+1.75% 

Output  7oltage 

250  bv  to  +5  Volte  X 

Seotion  C 

Input  Voltage 

105  to  125  Volte  AC, 

400  CPS  -  Phase  B 

±1*75% 

Output  Voltage 

1250  bv  to  +5  Volte  X 

±5% 

Section  D 

Input  Voltage 

105  to  125  Volts  AC, 

±1.75% 

i 

400  CPS  -  Phase  C 

.Output  Voltage 

1250  bv  to  +5  Volts  X 

±5% 

1 

i 
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tmssm 


NOMIKAL 

msL 


Li  (Cont’d) 


Section  A 
Input  Voltage 
Output  Voltage 
Section  B 
Input  Voltage 
Output  Vo 1 tag* 
Demodulators 
Input  Voltage 


Output  Voltage 


Channel  1 
Input  Voltage 


Output  Load 
Output  Voltage 
Output  Frequency 
Channel  4 
Input  Voltage 
Output  Load 
Output  Voltage 
Output  Frequency 


0  to  +100  mv  DC 


0  to  +5  Volte  DC 


0  to  100  mv  DC 


0  to  +5  Volte  DC 


0  -  0.125  Volts  AC, 
400  CPS 

+40  bv  tjo  $  Volte  DC 


115  Volte  AC  400  CPS, 

Phase  A 

160  K  Ohms 
0.096  Volte  AC 
400  CPS 


Ae  In  Figure  1 
160  K  Ohee 
0.096  Volte  AC 
5400  CPS 


+30  Cycles 


1405  Cyelee 

~7.  - 
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3*2  QrartHag  touUoMati  amt  laJjuaaaaax  (contM) 

NOMDUL 

muam  y allb,., 


|  FaagUaa  lant  gmaiai 

|  Channal  1 

I 


!  Input  Voltage 

j 

+27.5  Volta  X 

±10* 

j  Output  Voltaga 

0.079  Volta  AC 

+10% 

j  Output  Frequency 

33  CPS 

+5  CPS 

j  Channal  2 

i 

i  Input  Voltaga 

+27.5  Volta  DC 

±10% 

!  Output  Voltaga 

0.079  Volte  AC 

+10% 

Output  Frequency 

74  CPS 

+5  CPS 

Channal  3 

j  Input  Voltaga 

+27.5  Volta  X 

±10% 

Output  Voltaga 

0.126  Volta  AC 

±10% 

1 

j  Output  Frequency 

115  CPS 

±5  CPS 

Channal  4 

Input  Voltaga 

+27.5  Volta  X 

±10% 

Output  Voltaga 

0.171  Volta  AC 

±10% 

Output  Frequency 

156  CPS 

±5  CPS 

Channel  5 

a 

.  Input  Volta 

} 

+27.5  Volta  X 

±10% 

j  Output  Voltaga 

0.220  Volta  AC 

±L0% 

!  Output  Frequency 

197  CPS 

±5  CPS 

% 

,% 

% 
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1  (Coat’d) 


E&fiMffffB 

NOMINAL 

VALUE 

TOLERANCE 

Channel  6 

Input  Voltage 

+27.5  Volt*  DC 

+10* 

Output  Voltage 

0.272  Volta  AC 

+10* 

Output  Frequency 

238  CPS 

±5  CPS 

Channel  7 

Input  Voltage 

+27.5  Volte  DC 

+10* 

Output  Voltage 

0.321  Volta  AC 

±10* 

Output  Frequency 

279  CPS 

+5  CPS 

Channel  8 

Input  Voltage 

♦27.5  Volta  DC 

±10* 

Output  Voltage 

0.357  Volte  AC 

±10* 

Output  Frequency 

320  CPS 

±5  CPS 

Channel  9 

Input  Voltage 

+27.5  Volte  DC 

±10* 

Output  Voltage 

0.410  Volte  AC 

±10* 

Output  Frequency 

361  CPS 

±5  CPS 

Channel  10 

Input  Voltage 

+27.5  Volte  DC 

±10* 

Output  Voltage 

0.452  Volte  AC 

♦10* 

Output  Frequency 

402  CPS 

±5  CPS 

*  < 


i  4 


1  < 


*  * 


►’ 

1  1 


/<» 

-E;:' 


CONVAIR  ASTRONAUTICS 


«im»t  558626^1  _ 

mseJ.91 

_ n  July  1961. 


smxEm 


NOKIKAL 

mfflL 


i t  (Coat'd) 


Limiter  Section 


Input  Voltage 
Output  Voltage 


Blip  Section 
Input  Voltage 
Output  Voltage 


Divider  Section 
Input  Voltage 
Output  Voltage 
Output  Load 


-1.25  to  +5.0  Volte  DC 

Shall  vary  linearly  with 
input  from  -1.25  volte  to 
5.0  volte  £0.1  volt.  For 
input  below  -1.8  volts  or 
above  6.0  volte,  the  out¬ 
put  ehall  not  vary  more 
than  -0.1  volt  or  +0.2 
volt  fron  the  limit*  of 
-1.8  volts  or  6.0  volte 
DC 


+27.5  Volt#  X 

+5.25  Volte  DC,  Decay¬ 
ing  exponentially  to 
aero 


-1.25  Volte  K 
-1.0  Volte  DC 
1  nag  ohai 


Minina* 


Minina* 


Input  Beeietano* 


Output  Voltage 


Proper  value  to  simu¬ 
late  appropriate  trans¬ 
ducer 

0  to  +100  nv 
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4.1.1 


4.1.2 


4.1.3 


row  HO  4-703-1 


wttsmz 


NCHIHAL 

y.tm. 


It  (Cont'd) 


mm 


Input  Voltage 


+27.5  Volta  DC 


MB  Model  C-25H  vibration  ays  ten ,  or  equivalent,  together 
with  suitable  monitoring  and  recording  equipment. 


BBMC0  Environmental  Chamber,  Model  WPA -1 00-45,  or  equivalent. 


Genieco  Rotary  Accelerator,  Model  C-159,  or  equivalent. 


The  following  teat  equipment  or  equivalent  shall  be  used . 


a.  Digital  Voltmeter,  Electro  Instruments ,  Model  41R. 


b.  DC  Power  Supply,  Hewlett  Packard,  Model  712B 


o.  DC  Power  Supply,  Magnetic  Research  Corporation, 
Model  MR -2 8-J. 


d.  AC  Power  Supply,  Be him an  Engineering  Corporation, 
Model  253C-1. 


e.  Recorder,  Senborm  Company,  Model  150 


f.  Recorder,  Mldweatern  Inatnaiente,  Model  591 


g.  Oecilloacrope,  Tektronic  Inc.,  Model  315R 


h.  Wave  Analyser,  Hewlett  Packard,  Model  302 -A 


•*. 

‘ / 
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s.  Sac*  as  in  paragraph  4.2 


Th*  taat  specimen  a hall  be  examined  visually  prior  to  an/ 
teat  to  determine  that  th*  specimen  meet*  the  requirements 
of  workmanship,  Identification  Barking* ,  external  d intens¬ 
ion*,  and  proper  inapaction  approval. 


5.2.1 

5.2.1. 1 


5.2*1. 2 


5.2.2 
5.2 .2.1 


5.2.3 


The  initial  aatlafactory  performance  taat  (ISPT)  a  hall  be 
performed  prior  to  an/  environmental  testa.  If  the  specimen 
fail a  an/  teat,  for  an/  reason,  and  must  be  adjusted  or 
repaired,  an  initial  aatlafactory  performance  taat  ahall  be 
performed  before  tasting  ia  resumed. 


Connect  the  teat  specimen  with  the  correct  power  sources 
and  associated  teat  equipment. 

Turn  on  test  equipment  power  switches  and  allow  20  minutes 
warm  up  time* 


5. 2. 1.3  Turn  on  power  evitohea  to  teat  specimen. 


Monitor  output  voltages,  end  output  no iso  voltage  with 
input  voltages  of  +24,75,  +27.5  and  +30.25  volts  DC. 


5. 2. 3.1  Section  4 


Monitor  output  voltage  and  output  noise  voltage  as  input 
is  varied  from  +20  to  +35  volts  X,  ±1%,  is  5  volts  increments. 


FOftMNO.*7«*-1 
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(Cont  *<i ) 


Monitor  output  voltage  and  output  noiae  voltage  a a  input 
voltage  is  varied  fro*  105  to  125  volts  AC,  +ljt,  in  5  volte 
inerments. 


5. 2. 3. 3  Section  C 


Sene  as  paragraph  5.2. 3. 2 


5. 2. 3. 4  Section  B 


Sane  as  paragraph  5.2. 3. 2 


5.2.4 


5. 2. 4.1  Monitor  output  voltage,  and  output  noise  voltage  ae  Input 
varies  fren  0  to  0.125  volts  AC,  +1£,  in  5  steps.  Input 
ia  in  phase  with  115  voltAC  reference  voltage  applied  to 
ri  Modulator. 


5.2. 4. 2 


5.2.5 


Repeat  5. 2. 4.1,  except  input  is  180°  out  of  phase  with 
reference  voltage. 


5.2. 5.1  Section  A 


Monitor  output  voltage,  and  output  noise  voltage 
voltage  varies  fron  0  to  +10C  nv  DC. 


ss  input 


5.2. 5.2  Ssction  B 


5.2.6 

5.2.6.1 


Sans  ss  paragraph  5. 2.5.1 


Ccuplats  saoh  temperature  bridge  with  a  resistance  that 
will  simulate  an  appropriate  transducer. 


5.2. 6.2  Monitor  output  voltage. 
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5.2.7  gain r  -  fflJ 

5. 2.7.1  Blip  Circuit 


Hon  iter  output  voltes*  with  an  input  voltage  pulae  ef  4-27.5 
volte  DC,  4101. 


5. 2. 7. 2  Limiter  Section 


Monitor  output  voltage  aa  input  voltage  variea  fro*  -3  to 
4-7  volte,  +ljt,  in  2  volt  lacrsaunta. 


5. 2. 7. 3  Divider  Circuit 


5.2.8 

5. 2. 8.1 


5.2. 8.2 


5.2.9 

5.2.9J. 


5.2.10 

5.2.10.1 


5.2.11 
5.2 .11.1 


Monitor  output  voltage. 


Turn  on  each  tone  oaoillator,  one  at  a  time,  and  monitor) 
output  voltage,  and  output  frequency. 

Turn  on  all  tone  oscillators  and  monitor  output  voltage 
of  each  peculator. 


Monitor  output  voltage  with  input  voltages  of  4-24.75, 
4-27.5  end  +30.25  volU  DC. 


Itaergite  eeoh  of  the  relays  with  427.5  volta  DC  and  thi 
de-energise.  Monitor  TIM  output  and  ou—mtator  wiper. 


Monitor  output  voltage  with  aa  input  of  115  volte  AC, 
400  CPS,  end -with  an  input  ae  in  Figure  1. 


The  proof  cycle  teat  for  thie  unit  ooneieto  of  the  following 
sequent*  of  operation. 


.  w  »  — Jbwi  e 
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lesti  (Cant'd) 


I  (ft 


5.3.1 

5.3.1. 1 


5.3. 1.2 


5.3.1.3 

5.3.2 

5.3.2.1 


5. 3.2. 2 


5.4.1 


Connaot  the  test  specimen  with  the  correct  power  sources 
and  associated  test  equipment. 

Turn  on  test  equipnent  power  switches  and  allow  20  minutes 
warm  up  time. 

Turn  on  power  switches  to  test  specimen. 

Testing* 

Adjust  all  input  voltages  within  the  limits  called  out  in 
Section  3.2. 

Monitor  output  voltages  and  output  noise  voltages  of  every 
module  within  the  system  to  determine  compliance  with  Section  3.2. 


Hie  test  specimen  shall  be  jusbjected  to  a  proof  cycle,  as 
called  out  in  Section  5.3,  after  each  vibration  test. 


While  operating,  the  unit  shall  be  subjected  to  a  slow 
speed  scanning  sweep,  at  frequencies  and  amplitudes  of 
sinusoidal  vibration  as  shown  in  figure  2,  and  a  sweep 
period  as  shown  In  Figure  3  along  each  of  any  three 
mutually  perpendicular  axes  of  the  test  specimen. 


The  following  test  sequence  shall  be  conducted  in  a 
temperature-el titude-humidlty  test  chamber  in  the  order 
specified,  A  thermo  couple  shall  be  placed  with  good 


r\-V- 

Vv- 


FMM  NO.  A-Ttt-1 
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lMl*«  (Cont  *d } 

thermal  contact  on  the  largest  centrally  located  internal 
nase  within  the  unit,  or  in  any  other  location  deamad 
necessary  to  check  temperature  stabilisation . 

a.  The  unit  shall  be  placed  within  the  chamber  and  the 
specimen  temperature  shall  be  stabilised  and  Main¬ 
tained  at  plus  125°F  for  a  period  of  one  hour*  The 
chamber  temperature  shall  be  maintained  and  the 
specimen  shall  be  subjected  to  radiant  heat  at  the 
rate  of  360/BTU/sq./ft./hr .  upon  ita  largest  surface 
area  for  a  period  of  four  hours.  The  maximum  unit 
temperature  during  this  period  shall  be  determined 
and  where  indicated  in  the  following  teste  by  the 
term  "maximum  non-operating  tanparature" ,  need  in 
conducting  tests. 

b.  The  chamber  temperature  shall  be  reduced  to  -30°F, 
at  a  rate  of  0.75  to  1.25°F  per  minute,  and  main¬ 
tained  at  this  temperature  for  a  period  of  not  lees 
than  eight  hours,  or  until  unit  temperature  stabi¬ 
lises,  whiohsver  is  longer.  During  or  at  the  end  of 
the  period,  the  chamber  absolute  internal  pressure 
shall  be  reduced  to  3.44  inches  of  mercury  for  a 
period  of  at  least  one  hotkr  and  then  returned  to 
approximately  thirty  inches  of  mercury.  The  test 
specimen  shall  then  be  operated  through  one  proof 
oycle  while  supplied  with  sufficient  cooling  or 
heating  air  to  maintain  the  test  specimen  skin  tempera¬ 
ture  at  Q0?,  and  a  record  made  of  all  data  neeeeeary  to 
determine  compliance  with  the  proof  cycle  requirements 
of  this  procedure. 

c.  The  chamber  temoerature  shall  be  increased  at  a  rate 
of  0.75  to  1.25°F  per  minute  to  maximum  nonoperating 
temperature,  or  160?F,  whichever  la  greatsr,  and 
maintained  with  a  relative  humidity  of  not  leas  than 
95  peroent,  for  a  period  of  four  hours,  or  until  test 
specimen  temperature  stabilises,  whichever  is  longer. 

At  the  end  of  this  period  the  chamber  internal  abso¬ 
lute  pressure  shall  be  reduced  to  3*44  inches  of 
mercury  for  a  period  of  at  least  one  hour,  and  them 
returned  to  approximately  thirty  inches  of  mercury. 


*>  Tv  T  mi  T*  Tv 
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Tm»paratni^-Altltuds-4hmldltT  Tutii  (Cont'd) 

c.  (Cont'd) 

During  this  period  of  one  hour,  relative  tumidity  may  be 
decreased,  but  shall  be  returned  to  95  percent  at  a 
pressure  of  thirty  inches  of  mercury.  The  chamber  shall 
than  be  allowed  to  return  to  ambient  temperature  until 
the  test  specimen  temperature  stabilises.  The  test 
specimen  shall  be  operated  through  one  proof  cycle  while 
supplied  with  sufficient  heating  or  cooling  air  to  main¬ 
tain  the  teat  specimen  skin  temperature  at  UCPF ,  and  a 
record  made  of  all  data  necessary  to  determine  compliance 
with  the  proof  cycle  requirements  of  this  report.  Imme¬ 
diately  following^ the  teat  specimen  ehall  be  operated 
while  the  chamber  internal  absolute  pressure  la  reduced 
to  not  more  than  0.1  micron  of  mercury  as  rapidly  as 
possible  (no  humidity  control),  and  a  record  made  of 
all  data  necessary  to  d stamina  compliance  with  the 
proof  cycle  requirements  of  this  report. 

d.  The  chamber  absolute  pressure  shall  be  returned  to  30 
inches  of  mercury  and  the  chamber  temperature  shall  be 
returned  to  plua  4(^F  at  a  rata  of  0.75  to  1.25°lp  per 
minute,  and  a  relative  humidity  of  not  leas  than  95 
percent,  and  maintained  for  a  period  of  not  less  than 
4  hours,  or  until  the  unit  temperature  stabilizes, 
whichever  is  longer.  At  the  and  of  this  time,  the 
unit  shall  be  operated,  and  a  record  made  of  all  data 
necessary  to  deters ins  caaplianoe  with  the  proof  cycle 
requirements  of  this  procedure. 


fOPg  l|0>7QJ  L  .  _  . 


e.  The  unit  shall  be  placed  within  the  chamber  end  the 
chamber  maintained  at  a  temperature  of  70°P  for  a 
period  of  at  least  one  hour,  or  until  the  unit  tempera¬ 
ture  stabilises.  The  unit  shall  than,  within  a  period 
of  2  minutes,  be  placed  in  a  chamber  whose  temperature 
is  at  maximum  nonoperating  temperature,  er  160°F, 
whichever  is  greater,  and  maintained  at  this  tempera¬ 
ture  for  a  period  of  one  hour,  or  until  temperature 
stabilises ,  The  unit  shall  then,  within  a  period  of 
2  minutes,  be  placed  in  a  chamber  whose  temperature 
is  minus  30°F,  end  maintained  at  this  temperature  until 
the  unit  temperature  stabilises.  The  unit  shall  then  be 
returned  to  room  smblent  conditions  and  examined  for 
evidence  of  deterioration,  and  operated  to  determine 
compliance  with  the  proof  cycle  requirements  of  this 
procedure. 
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The  test  specimen  shall  be  subjected  to  the  following  tests 
while  operating.  A  record  shall  be  made  of  til  data  neces¬ 
sary  to  determine  compliance  with  the  proof  cycle  require¬ 
ments  of  this  procedure  prior  to  and  Immediately  following 
completion  of  this  test. 

a.  The  unit  shall  be  subjected  to  1C. Qg  for  a  period  of 
at  least  30  seconds,  along  each  of  thres  mutually 
perpendicular  axes  of  the  unite 
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